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- 3.19 
.3.16 
.3.27 
2.62 
2.36 
1.62 
3,20. 


GiRAVIONS ™ bu : ii . 



•V 5 & 6 
5° 


/:/■/ 2011 D 3£T FLA& NOTOA - 40 * 30 VI INC TUNNEL TESTS - MAAC/7 f??f 
3/,TA COMPUTED /-*<GM NASA -N/4ES MEASURE MENTS . ( PEOCE0M ESA O 030) 


H/sz/pr 

5J 
5,2 
!l .3 
1.4 


pfcg.; eu/.s j Co ^ [Cc / s$ j >V? 


w j SW ; «/*£ \a.fi/ s cx*/J cy/v CP£/ V Cfi% p£ \ 

— 1 4 — — 4- — - - 1 — -= 5— 1 5 a ! 1 


J\p . i 


io ~ v 


7./7 : < 57 ^ 7 .| 2t.Q1 j A 966 . j cSYS.j 7 £<s 4 £7,23 £976,- .0224 -£2.73,-022, 
7.96 j 4200 . : 20.03 \ 1623.1 6G6.l100.32 '.4234. 5A9A^^O,QOo ..^43,33- --QJ1 
7 . Y? \ 4S164 20.651 17S6. i 757.1 96. 26\42.29\ 5186— OP-73 .44,45 -Pp_ - 



\ 0,250 j 

1 *3. : 0.240 j 
‘ 0.249 ] 

,__s i o,^<? L 
= *C 0.2 S! j . 

e .7 

£ j 0. 2S0 j 
£ -9 I 0.264 J 
6 ,/p L <3.2 73 L 
6 ~ 11 i 0.264 \. 
6 .12 \ 0.269 ' 
6*13 1 04255 \ 


6.94 i 
6 . '6 } 
<5.46 j 
5,0 2 [ 
3.99 1 
. 0.04 1 
2.33 i 

3,02 

3.26.. 

3 .4o I 

3. <371 

7.22 | 


3174 . 4 
32331 
3506. i 
4399, 
40Q1,. 
3791. 
5553. 
.53064 
56674 
5412 ,\ 
5526 . j 
6560 1 


76.60 13.22, 

.17651 1214 . . 
77.42 1144, j 

17,40 1144, 

76,53 1072 
15.44 656-. 

20.64 16 73, 
20.67- 1660... 
20,52 165-7, 

20.52 .. . 1657. 

20.55.. 1664,. 


.£10.1.169, . 
477- -l£&^- 
4 So. J 152. . 
449. r 152 ... 
396, 739. 

336.- i 121-,- 
-£48, J 265- 
-6J_4-\235- 
. 603 :< 252^ 
,596 \. .2£Z- 
S-91 \ .273. 


20,521 1644 1-6-34. \ . 211 , 


-62.69 
,65 Jit 
-70-63 
,6914 
.81.33 
-76,73. 
111-78 
135AT. 
142.S? 

MLS? 

149.97 

136173. 


7SZ 
7,03 
- 6,01 
,7,61 
-£,67 . 
1.26 . 
£,76, 
-7-14- 
.6,131 
£,4£. 
1.015, 
215 


. 1 996 
2.25.0 . 
,0,616. 
2160 
-1,75.4 
0341 . 

- 3 . J 8 S- 
-0. 291, 

- 0,054 
. -0264 
-0.726 
..3A73. 


93.68 0201 
85.93 0,20 
,62.03., 0,24 
.6169 0.23 


-60,69. 

11172- 

13927 

151.85 


023. 

0.19. - 

0,05 

OlZ 

-013 

-014. 


017 


121851 




— 
l. 





Sa'auoz’HO ?° a 



SCO Ci r : 


i 


7 


DH 2071 0 JET FLAP ROTO A _ ^0*<5C? M//«Y£ TUNNEL TESTS . MARC// /??/ 
DATA COMPUTED FROM /VASA - AMES MEASUREMENTS . (PROGRAM FS A O ESC) 



Tin ! 
io £! 

> S: I 

,z oi 


tn 

* 

Co 


> -* i a 

: £ i o 

U.J /■'i 

■ O ? ’ ' 


to 


Cr 

ft 

to 

0 

in 

















WJH S 

S' 


8c 9 




.ON ZrCrf D JET ft. AT 


40 y 60 A/ /NO TUNNEL TESTS - NfNRCN fppT 


DATA COMPUTED fRCM NAS Ai - AMES MEASUREMENTS . (PROGRAM ESA O 330 J 









SQO Cl O 


RUN tO 


OH 2071 D JOT FLAP ROTO A „ 40 x SO IV/HO TUNNEL TESTS . MARCH f??7 


/U 


HTlI— 

in z 

. 10,3 
-10.4. 

HO.,5. . 

tO . Qi _ 

JQJ. 
Mo. a . 

_ 10.9 . 
10 JO 


w GHP £3 HP cjp/ 6 CLfi/^cxq/^Qy/v \<*£/e> \<*%p£ 


Lh \Lb 


0.255 

CL2SG . 

J0J23J 
<?,_252 
,<>M99 
] 0,401- 

i 0.407 


.3.04 
2. Z£_ 
315- 

. 

*5.6.6 
6.22 
JfJt . 
-823- 


£0 65 


5339. 

3764, 

3911, 

3717, 

-3.616, 


.1604.. 

Aomiusss. 
1611. 
1630, 
19.9 7 1567. 

19. 2 & 1493 

39. 25 1 469 

19,21 . ... MSS 
1S2L-449S. 


S73.V 3.S5, [165.01 
7588,25 7 
1641. 397, 

1630, 2 99, 


15.67, 2-9.9. 
14S3^.2J7S 
14 89,-278 
1498.-260 
14 96, 2 66 


f£o, 

10 ± 

'14, 

toe 

107 


6,26 2,332 171 
9,61 1,663 1?? 
9.96, 1,634 .179 
n.sa 0,969 17 9 


to. as 

12.44 

14.7s 

15-60 


164, i 0,26 
163 

165 


I J 


alRAVIONS t/psuz rt.s h DH.sotto.es 

DORAND for: as 




























IV ft 


OH 207 f D JET FLAP ROTOR . 20x80 14 // 
OF /A CGMPUTPD FROM NASA- HMSS MS 


, /p? 


11.1 

11.2 
11.3 
It .4 

11 .5 

11.6 
If.? 
11.8 
71.9 

11 10 
11.11 
11.12 


GAP as HP ! C 


0.496 
0.496 
06-96 | 
0.467 j 
0.494 j 
0.490 
0.499 
0.495 
0.491 
0.4 90 
0.463 


xqractrS i 

j 

4. 75 \ 

5. 29 \ 
5. OS | 
5.94- 
5.37 
3,72 
3.7? \ 
3.7?\ 

1.54 

7.86 

2.51 


F \Lb / ^ 


299o. 

2973. 

2792. 

2794. 

3040. 

304S. 

3136. 

2918. 

3o26. 

2820. 

2638. 





16.4S 
764o 
16.29 
76.82 
16.7S 
14.80 \ 
75.00 
15.16 
13.92. 
13.99 
13.90 


1058 . 
7054. 
1030. 
1119 . 
irrs . 
662. 
864. 
880 . 
71 6 . 
724. 
720. 


334. 

334. 

326. 

356. 

353. 

277. 

2 76. 

283. 

234. 

236. 

233 


316. 
312 . 
311 . 
379. 
322. 
358. 
271. 
274. 
223. 
230. 
231 


i 



9’lr 3F96LL \ 


RUN 12 
%.1 = 5* 


12 .1 
12.X 

12.3 

12.4 
12-5 
72.6 
12^7 
12^8. 
12.9 
1210 

12 At 
12 J2 
12.73 

12.14 

12.15 
12.16 
12.17 

12 J 6 

12.19 

12.20 
12.21 


DH 2071 D JET FLAP ROTO# . 40x60 WIP'D TUNNEL TESTS . MAP CP /??/ 
DATA COMPUTED FROM NASA -FINES MEASUREMENTS . (PROGRAM PSA O 030 J 



0.ZS4 \ 

5J>6 

0.2SS . 

7.49 

0.250 

3.6 3 

0.251 

9.20 

0. 251 

9.54 

0.401 

552 

0.290 

6.97 

0.397 

<3.76 

0.400 

6.37 

0.394 

8.01 

0.390 

9.39 

0.406 

9.83 

0.394 

10.43 

0409 

11 49 

0.409 

13.98 

o.4o7 

14.36 

o4o5 

14.36 


IV GAP ESHP CjRfe CLA/ e \cXR/ e QYfc 



19.07 

1441. 

523 

20-10 

IS /( 

£54 


245 . . 
259. 
277. 
262. 
276. 

265. 
269. 

266. 
250 . 

253. 
2 76. 

2 91 . 
246. 

2 66 . 
2 90 
266 
275 
297 
295 
242 


1SS.3S 7.3S 
154.72 1157 


157. 26 
IS?. 31 


12. S3 
14.15 



7cps 


141.60 16.62 

134. 55 20.43 

138.55 
134.52 

105.96 
103.65 
104.67 

112.46 
94.44 
96.57 
97.08 

96.35 

76.36 
34.95 
76.10 

7342 



1.642 


0.668 


GlRAVIONS TABLE IT. ? Do z DH.POllD.E5 

DORAND Pago 3<? 



















G O 005 GEN, 


DH 207 f D JET FLAP ROTOR . 40x80 WfNO TUNNEL TESTS . MARC# fPT? 
DATA COMPUTED FROM NASA -AMES MEASUREMENTS . ( PROGRAM F SA O PJO) 


N GAP ESHP cjR/ e CLR/ e cXRfc I c Y/<3 I \ CPP /cP£ 




2 o 

O o 

n 

ro < - 




















3> *> 


UN 14- 
0.7 s 3 ° 


DH 207 f D JET FLAP ROTOR . 40x80 IA///YO TUNNEL TESTS - MARCN /??? 
DATA COMPUTED FROM NASA - A ME S MEASUREMENTS . (PROGRAM PSA O 230 J 




/ 

p 

°c 



N 

GAP 

ESHP 

CJR /<s 

CL */e 

Lb /s 


_ 

10 ~ 4 

io - 3 



GIRAVIONS TR&LS XT. 9 Doc' DH. SOUP t ES 

DO RAND Page- 32 


































RUN t<Z> 


DH 201 f D JET FLAP ROTO A _ JO x 80 \A//WO TUMNEL TESTS . MARC/V /??? 



T 

M/ 

a> 

Lb /-s 



ESHP CJR/AcLRfc CXR/^lcy/^ CPSfalcHjfa 





r& gi 

1 RE<?\ IS 25 . 

15LAZ 1329. 

19, Gl 1494. 
„2G.M~T j S28-L 570. .. 
J9,24„74S£^£2Z. 


GIRAVIONS «.» 
DORAND - 






















un 17 ~ 


DH 207 f D JET FLAP ROTO A _ 40x80 IA//NO TUNNEL TESTS - NfAPCN /??/ 


of 


CLQrcbzs 


CLR/ S 

c *%- 

io- d 

m~ 3 


W GAO E 3 HP CJR/^ CLRfc CXRfc QYfc CPL/^ CPP/ cp£ 


Lb /j 


0.255 \ 
o. 255 
0.397 

0.406 , 

0.409 1 
0.408 
a.407 
QjtQG \ 
a.4Ql i 
0,4 01 .! 


8.27 \ 
8.35 
4.19 
4.84 
5.09 
5.97 
5.39 
70. <9 6 
It. 28 I 
11 , 8 ! ! 
2.39. 


4847^ 
4,3 44+ . 
35 6o+. 
3808. 
3765. 
3719+.. 
3821. 
2672 +. 
2900+ 
2985+ 


1494+ 
1432^ 
15 4J. 
1618+- 
J.52S+. 


S£cl 

.582, 


203. 

20A 

.18+9 

76.9 


19S 

20A 

- 20.1 


. 253 .. 

. 2554 - 
.27 1- 

28 L 

N2J57+- 

229+ 

2 80. 135^ 

S287.. 

281^ 

23&A 99-,. 

__ 258+- 11L* _ 

220 + 109 , 

9L 2223+ IU . 

8 




hn 


. 165 .. 


222 + 1-0.27- 


GIRAVIONS ]TABLB n.lf Doc' D H.3011 D .eS 

DO RAND p ogp 3 4 



























DH 207 f D JET FLAP ROTO A . JO x 60 \A//NO TUNNEL TESTS . MAR CP f??/ 
ORTA COMPUTED FROM NASA - AMES MEASUREMENTS . (PROGRAM FS A O PSOj 


cPDfa 







tV 

gap 

E5HP 

CJ «/e 

CLR /e 

CX P/(j 

(jb /j 

V 

h.p 

W$SM 


to- 3 





0.251 j 
0J24G\ 
0,250 
0.2 J 9 
0.252 
6. 400_ 
0.397 
0. 400 

0,696 

.0.396 

JL3.?6 


2.06 
6.32 
6.32 
6,39 
6.92 
3.4S 
4.12 
4.3 0 
10.70 
io.T-3 
10.5S 
10.54 




5665. 

48 70 . 
482.7. 
4671,. 
4652, 
3574, 
36 26. 
3695^ 
270-6-. 
2547- 
2518. 
2434-. 


.. 1 9.4Q 1334^ 503, 

- 1 9S5 1454 , 

2<U4 1A3EL 

-2QA5 1481.\ 542,- 

... 2Q.5J 15.62+ 

-_20.2D_-J524^_ 

_ 20.30 1533, _ 

_ 18,22..- 1350^ 

- A9,.2jE> .4396^ 

19.22 -139C- 
i 20. 29- IS. 821 . 575^ 
24^4 .IS 75 
-20- JQ— 1 . 548 , 
i-2<LlO\ 1.538, 





























DH 207 1 D JET FLAP ROTOR . 40 x SO IA//L/0 TUNNEL TESTS . MARC/7 /??/ 
DATA COMPUTED FROM NASA- A)MES MEASUREMENTS . (PROGRAM MS A O ajOj 

R oc ’ t W GAP ESHP CJRfc CLP/ S cxpfc Cy 'fc CP£/^ cpp/ cp£ 



440.6- 
2,48 4J7E 
_ 2,84. SCAT- 
-6,82^-4124. 

-Z5&..41Q&.- 
3.88 3015- 
.4,88 2425- 
5,27 3233 
5,&S 3113. I 16,61 




246. 

253 135L 


£ 25 . 

523. 


_ 12,81- 0 , 12 7. 
I !3. 74 -0.324 


9A5\.2027i-t8,54\-W,24\..4.61 


13,70 


464 , 

SOI. 

485.. 


2S&. 109. 13. 7 4 - 0. 324. 

2.57 144 , 1624 <^214 . 

.-234 _ . <58+ _£3Tf- -Q.SoJ 

238 65 . '7.34 —0-411 

_ 256 ... 45 ., 662 0.112 

... 26 1 —. 9.6 +- 4 , 27 . - 0 , 241 . 
-.255.— 61+ UL6Z4L222. 













; RUN ZO 

\ 


DH 2071 D JET FLAP ROTO A . 40x30 IA//NO TUNNEL TESTS . MARC/V /??/ 
DATA COMPUTED FROM NASA - AMES MEASUREMENTS . ( PROGRAM FS A O PJOj 




T 

M/ 

IM 

Lb/s 


cc 


CLCfr dOjS 


136 
-L7U 
ARE. 

4^63 
&.9E 
6.82 
-J2UEL 
» 0 , 28 . 

. 2.32 

3.26 
639 

. N05 

4. 97 \ 1 ^ 03 , 

2.26 1424 . 

_Q,6l\lQ3J, 

1 2oi . 


N GAP ESHP\ CJR /(S \C LR/(5 I C**/^ \CPEfc \CP0 /cp£ 



GIRAVIONS TABLE It .14 

DORAND 























; Rut y zt 

Q 

, 3o 


DH 2071 D JET FLAP ROTO A . 40x80 IA//MD TUNNEL TESTS , A/A R CM f9?/ 
DATA COMPUTED FROM NASA -AMDS MEASUREMENTS . (PROGRAM FS A O P30) 


tv GRP ESHP CjRfe CLRfe CXQfc QYfc c P£/ g CPP /cp£ 


T 

IV 

Lb , 

Lb Us 


ct -*/e 

CX ^/<3 

io~ 3 

TO' 3 


MSI, 3J7- 
J?£3-d,3& 
MS 2 ... A MS 
L2S3 A.&4 


667 A 1902 


7ms 

_J5P_ 


























u oy 2071 D JET FLAP ROTO A _ JO x SO IA//NO TUNNEL TESTS . A/ARCN 7 ??/ 

07 ' 3 DATA COMPUTED PROM NASA -AMES MEASUREMENTS . (PROGRAM PSA O P30) 


T 

M/ 

GAR 

ESHP 

"Vs 

"Vs 

°"?/er 

a> 

Lb / S 

hp 

hp 

K99 

70-* 

r*-* 


i5._ 




JL 
JL 
_L 

.0.973 
-J.Q6 Z\ 1 6. 
QJSS 18 . 


GIRAVIONS JT-w 

DO RAND 



























Cj 

a 


DH 2011 D JET FLAP ROTOP . JO x SO 
DATA COMPUTED FROM NASA -TIMES 



\ 


a g 

s> 

Is 



K N 

Q. -a 






















8 . RUN 24 

J ^0.7 ~ 3 ° 


DH 207 f D J£T FLAP ROTOR 40x80 IA//U0 TUN HE L TESTS . MARCR f??f 
DATA COMPUTED FROM NASA - AMES MEASUREMENTS . (PROGRAM FS A O P30) 



to 

* $ 


































RUN 24 cC-Qntif tudd J 

* DH 201 f D JET FLAP ROTO# . 40 x SO IV/NO TUNNEL TESTS . MARC// f??/ 


%7= 3 


DATA COMPUTED FROM NASA - AMES MEASUREMENTS . (PROGRAM FS A O PSOj 



GIRAVIONS TABLE. 7£. 19 Doc.' DH. 2011. P . ES 

DO RAND Page- 42. 






























DH 2071 D JET FLAP ROTO A . 40x30 IA///YO TUNNEL TESTS . MARCN /??/ 
DATA COMPUTED FROM NASA -AMES MEASUREMENTS . (PROGRAM FS A O P30) 


N GAP ESHP csA /e CL% cxa / g . cy/^ \cP£/^\cP^/ cp£ 




D o 

to n 


& § 






















DH 2011 0 JET FLAP ROTO A _ 40x80 W/NO TUNNEL TESTS - MARCN 19?/ 
DATA COMPUTED FROM NASA - AMES MEASUREMENTS . (PROGRAM FS A O 230) 


W GAP ESHP CjR/AcLRfc CX «/<o Qy /<$ CP£ /<o\ CPP /cP£ 




;p o 

Q o 

<n X 


* ^ 


























RUN ' 2? ’ 

e 3a OH 2071 D JET FLAP ROTO# . 40x30 IA//HO TUNNEL TESTS . MARCH 7??/ 
a7 ~ DATA COMPUTED FROM NASA -AMES MEASUREMENTS . (PROGRAM PSA O PSO) 


W G//p £SHP CJ */6\ CL */e\ c **/G Q y/<0 cp£ /<?\ CP£> /cpe 




A JV> 






































Niv soo q ~ 


$ DH 207f D JET FLAP ROTO# . 40x80 W/NO TUNNEL TESTS - MAR CM f?// 

a7 ~ DATA COMPUTED PROM NASA - AMES MEASUREMENTS . (PROGRAM PSA O PJOJ 


WV GAP ESHP CjRfe CLP cxpfc QY/^ CP£/ & CPP/ cp£ 







GIRAVIONS rfiBe - e 71 -2-3 Doc 'ou.soiro.ES 

DORAND I Page- 4G _ 





































°> 

£< 

zo 

D Z 























GIRAVIONS 7<=tb(<Z 





STRB .35 RBoucrtorf • 


G-f-Gk 


<3/ : sfrczss without 
6" • sls'&ss with c£}/n 


j © ( 2 ; i • ■ © i V © ( 7 ) 

i fir.xpi firnpi . j R<zxjuc.l'on , to 

I RUN CRM rr_fJX ma * j 

1 $MPi. a y h . 4 - 3/1 4-.z/i 4 . 3/1 


.+ 2*7,3 ^ 

±9,4 X 

2*i - - -- 

...J+.ffij.* 

£1 

£ 

i+n.m 

2 — i- - — 

4-52.4.1 



of i 

/o 

m m ; 

mm 

7.2 

1 

0 

55. ! 

36, 

7,5 

60 j 

35. ' 

25:6 


1 

... .0 

53.6 \ 

47! 

y <y 

... 60. 

57.3 

43.2 

S.A.- 

a 

.-5.8,0 1 

418 . 


8.6, _ 

40- 

. 46.1 

?.3 

Q 

-3.8. 9, 

9.6 

60 

4o.8 !. 

9.7— 

0 

—26.ol 

9.10 

6.0. 

—27,2 i 


2ML.7.1.; 

.33-3- 448 I ... 4 


130. 

-4£J3l. 


16.^^20.71 

L%3 --33JL. 

?s.c -31% 

I -2 11 1 


RUM 


12- 14 
1217 
1216 
12.21 

13,2 
-13J3. 
.. 13.4 
. . 13 A. 

13 JO 
... 13.13 
[-1214. 
-13,11. 
-14-.Z 


<ZRM 
AM PL. 

-.14- 

75 

14 

7$ 

14 
.75 . 

... J4_ 

-7S- 

14 

rs 

-_1A- 
. -73 

... 14- 

-.12- 

.-14 


AnxpL. 

max 

4. 2fi 

rn rn~ 

... .317- 
48.2 ... 
303 
45.7 

< 27.0 

... AhA— 

... 70,8 

. 4.4. A 
721- 

..32A-X 

.141-.. 

-3.Z3-. 

-ALq.-. 


&rnp(. 
mc.x. 
4. 3/1 
rnm 

~r— 

.31.0 
32 . 3 
26! 
37.2 



liJ 


ii<on , %> 

4.2/ r 

4 . 3/7 

% 

. Y°, ■■■ 


-52 


-413 
■111 1. 


3 o ._8 

S0j_0 

35,5 
54 o 
30. 1 
A1A 
35,3 
-63^6. 
201- 


.-7 4A 


- 26.8 
r 39,3 
-Sol 


. 52.1 


GO . 6 


-94.4 



-74.4 


GlRAVIONS TABLE. IV -1 \ oq, 0 H. 20110.55 

DO RAND p °9 e M 




STRESS REDUCTION : 


S-f- <51 


(Tj jcrttss without cq 
< 5g : stPxzss tAfi&i’CQsn 


RUN CRH 

AM PL. 


14 

7-5 

. 14 
75 
--L7- 
GO 

— tz- 

_ AC 

~JZ 

Go 

— /-? 

_ Gti 

... .17 

... Je& 
14 


JLGJQ- 


ArnpL . 
max. 

\4. 2 /I 

\ rn rr t 

; 497 ; 

69.0 ' 

. 3 2.0, 
73. z 
.46.8 
.79,0 
.^40., _ » 

i Sr. | 

{_^JaS4 
). 24 A \ 
1-747 1 
1 64. £1 


i (6) ( 7 ) 

- - ! 1 \ ••>•- 

Ampl. ■ REDUcffon X 
max •; I 

4-3// 4-2//j 4.3/1 


38 . 2 

65.3 -72.3 
2 6.3 -128.7 

54.8 -106.4 

31.7 + 2QJ. - 

297 . k 7-6 . 

. ZSA.m34L 

2/.C .+1723.. 

30.9 ±70, ..... 

23.5 .k.25.9 

.22.2. ±3L 

. 23.8 r .f 2.6 

-242-.1JL.G 

. 4£^.3 - 26. G 

3o. 2 - 24.9 


RUM 


CE)M 
AM PL- 


17.15 
17. 1G 
17-19 
IS. 2 
. is. 5 | 

! w.G 
-j IS. 9 . i 
... /S.IO . 
/<3./2 : 
fe./3, 

. jajkv 
- J.9.2 j. 

9.4 | 

j 


m 

4m pi. 


4 m pi REDUCTfoN 


max max. 

4 . . 2/r 4 . j// 4. 2 // 4-3/1 

nnm mm j 

4<3.0 43 .0 -36.2 

. 32.2 2 3.5 - 5 

33.6 25.6 ± 9.5 . 

Si. 3 3 3.4 + IS.o 

43.0 i 23.3. .... _. ±153 


3<20 
. 32.2 
33.6 
5/. 3 
43,0.. 
.37.8 
32.2. 
j 46.3 
46.5 
; Z6.S 
I. 32.2. 

;.~43.? r 
} 35.0 

i._ 2 j 6... 
-1— 2+5 ..... 


43.0 

26.5 - 5 

25.8 

3 3.4 + IS.o 

. 2 8.3 . 

_ 26^2. ±12 Z. 

[ 2 2. 6 

I 35.3 ±13.. 

| 32.5 

[ 24.6 -204 

1.24.0 

i 32.2 ±261 

1 . 28.7 

.243.. +J21— 


.23.2 


±15 3 1 


+ 7.3 


.—i+2A 


± 20 2 . 



UD r> 
a> 



L.VLml 




STRESS REDUCTION t 




: stress WfCkcwt c&no 
<S ~ 2 i stress with <Lam 


© 

\ ®\ 

! -■ i 

i 

! *" j 

•:' /‘‘ i 
. '-V j 

C ■* 

[ ■- 


l 

i 

\rfrr)p{ % 1 

! j 

5)mpl. 

j R.EQUC. 

RUN 

CRM 

i rm 7X, 

max 

! 4 .2} f 

f>MPL . 

\ 

\ 4 - ® 

4- 3/1 

\ 


! 

% ■; ; 

mm 

_ £<?.£ 

*> 

{ 43 . 3 

24.3 

. ho. ! 

38.2 


K 0 

..43,5 

| gg.i~ 

.. hO. . 

. 41.2 

( 2o.£ 

CL— 

A 4.3-. 

t 20.4 

ho 

S.ZA. 

1 2/. 2 

a 

so.o 

L 2U SL_ 

6o 

50 A 


- 2 ./ 

±1L5 

±31A 

- 1,6 


RUN 


24 Ah 

24 N? 

24.18 

24^9 

2420 .. 


/ 

r\ 

. V 

\© 

id 

1 ' ■ ■ 

Ampl. 

. dl' 

(12' 

13 


4 m pi. 

REOU 

CTioM 

<^AM 
AM PL. 

max, 

<7. 2// 

max. 

4 . 3/1 

4- 2 fr 

4. 3/1 


mm 

43.4. 

430 


mm 

39.3 

31.0 


- 10. S 


48 . 2 

1 . 8 

38. C j 26.0 


. 2^0 . . . . 


233^—t±jL ±42,8 

3 .Z 3 -.—LZ 4 L .. 


- 16.0 

- 5.5 . 

- 0.6 





<J\ K 

•A ^ 












ST# £SS /#£ AUCTION x 




; ■strxzss Without cxim 
; •jtra+ss with c cun 


0 I 0 0 .0 .0 

AmpL flmpL redu zt/oh, ‘7 
R.UM C#M max. mux. 

4MPL. 4,2/t 4-3{f 4 . 2 // 4- 3/1 

°7&_ ___ryuy\ mm, %a__ 

. gv3> £ O ,22.0 J3.0 ^2? I 

23-4 40 ...__41>0.....tLS. JD- _..l ~_£.; 

£5. a o 36- o 2^o__ +_zue> 

2.S. S .60 _ 3 J. 0 £00 0 

£5.6 fl 4/ .0 2JLS_ ±1 Z-Z 


RUN 


? ?.1S 
2?J£_ 
28, 2 
28, 5 
28.6 


C#M 

pmpl. 


Am pi. Am pi. RSduct/oN 
on ax. max, ” 


4,2/i 


max, 

d. 3/i 4, 2/i 4. 3/t 


m on 


31 X> 43-0 


S3, Cl 
4?.0 
42,o 


3SR. 

32.0 

23.0 


-13 
10.6 
. 41-d. 


- 9-3. 
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REDUCTION OF VIBRATORY FORCES 


X 7 .. load without earn 
* Loud w<th cam 


*7 - 

X # 


© i © i @ i © 


*5 1 \Raducbc 


(7) (8) 19 ) (10) (11' 0 2 s (J 3 14 


Purff c? CAM 

AM PL, 


•S . 1 Raductu 



Rcj/i /<P CRM <5 7 ,p<z duetto* 

AM PL. 


Mo Jo 
UJ 
U >,8 


01 /y-f _ 

32,0 

31.5 

34 ,o_ 

43 .P 


r; 
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lHg| 

1 


91 


■ 

yH 



M 

Ml 


Basil 


n ii 
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R£DUCT/OM OF V/BRAToRY FopceS 

Xj_-K 2 . 

X? 


X*j t Forca. without <s£Xm 
^ : fore a wil % <uasy> 


® ] © 

FLUH/J CAM 

AM PL. 


..7739 

1 Z/-C 

[&U- 


S 1 \ft<zdactc'A 


mm. . 
24 ,- 5 
. 27.5 , 

46.0 

44.0 
40,5. 
39 0 . 

- 4 £,Q_\ 

. 4 £sl 


23: Z 


15 £A 


RVR/cf CPM 

AM PL. 

.J&.7. .... .25 . 

18-8 .. .40 
IQ. 9 Go 

.18.10 14 


1 QJ.R. 


$ 7 Wy AVJr 


mm 

4.4,0. .. 

47.0 
4 IS.. 
.42,0 


16-71 


POrt/cP CAM 


. 19. a 
7 ?.S 
19.10 
19.11 
-J2J2. 
... 20.2 . 

2 <l_ 2 _ 

2 


2 




rnnr) 

47. 5 

40.0 

38.0 

35.5 
4o.o 

32,5 


'(LCUtcl 


Q o 

tn n 

rt> 











X j force wtChoat c*am 
Xg force: with cam 


R£Duct(o rt or v/&r.ptopy ropces 


*7 - -*2 


__ o 

o£ 

> ^ 
z o 

a z 


© I © 


RUN jd 09 hi 
AMPL. 




c5- 7 /Gcz^<yc6iJr7 

























frecenfj 


'"Bpage bi m 


R£OOCT/OH OF \//afl A-TORY FOfKC£S 

Xj - *2 


X 1 : force wtCkou(~ c&m ^ 
x^ ,* force. W(th caw Q 

7=» 

> 


© i © i ® i © 


RUn/<$ CRM 

PM PL. 


S-1 REDUCT'Ott RUN /d CRM 5^ R£OUZ7'or< RUN /cf CAM S-1 feOUcTlcf^ 

AM PL. AMPL. 


10 ;ji ,12 13 14 



o o 

U3 n 


i ^ 

u ^ 
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FOURIER COEFF/CfENTS OF THE FTULTtCY CL/ C OHM DEFLECT/ ON ORDER ( CRN) 
HfiD THE ACTUAL FLAP DEFLECT/ON C FLAP) . 

cf — cf cos 2 Y ■+ cFg sin 2 CoS 3 V + cf 3 s/n 3 V + cJ^ cos 4 V + sin 4 V _ 


© 

© 

© 

RUN 

c/M 

t 

duQECX, 2 


K 4 


© | 

© 


J 3 

4 

< 

<*<Lqr*Jt 

dajQFajx, 

daqr<zQ_ 




0 . 

0 . 

0 . 


- 0 . 2 . 

0*4 
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FOURIER COEFFICIENTS OF THE MULT/CYCL/C CAM DEFCECT/ON ORDER (CRM) 

AND THE ACTUAL FLAP DEFLECT/ON (FLAP). 





























hToXl -X'l/fioio 


4 

FOUA/££ CO££FfCf£MTJ 0£ TH£ MUL T/C. YCL / C CAM OEFLECT/OM ORDER (CAM) 

AND THE ACTUAL FLAP DEPLECT/O/Y (FLAP). 
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EOUR/ER COERR/ C/EHTS OR THE MUL.T/CYCL/C CAM OERLECT/OM ORDER (CRM) 

A HD THE ACTUAL ELAR OEELECT/OH (ELAR). 

, *'! ; ) 

cf — c/1 cos 2 ^ + cf sin 2 V ■ + cf Cos 3 cf sin 3^ + cf. cos 4 + cf sin 4 9* - 


©_ 

RUN 


1630 


© 

© 

© 

1 

iobbqwqm&«ctk®1K&1B 

i) 


d(LCrnz<L,\d^ 


.. 3 -2. 


: F 

- 10 

8 E 
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TD&LR Wt(_ JET- FLAP DRFLECT/ON TOUR/FR COBFF/C fFJTTS C TRACE E4j 
PRO ROTOR SMART RHGLF <=< 5 , 


f cf and qJj /rt cf<z.ar<z<Ls 


© ] 

r© 

dUN PT 




Q3_. 03 

2Za 

09.04 

2S.\ 

09. 05 

23. 

09. OB 

21. < 

iz^m 

ZZ. 


1 












TABLE WI 7 ' Continued ) JET- FLAP DEFLECTION FOURIER COEFFICIENTS (TRACE 24 ) 

AND ROTOR SNA FT ANGLE c *T 

( cf ono’ cJ $ in c/a^ruas J 

CD ] (D | (3- rwi © j @ I c© r© j b j © r@ T@~n? 

PT cf. cf 1 cT 7 cf 2 <f 3 cf cf 4 cf^ N 


O — 

OZ 


^81£-.-J(L4 CL244\ 0^5J! .. 0. ... ...0 _ 0 ... Q . .. -70 

g>4.3 (L&lfL -ZJ.Z I 6.1.. .6 . E.ZZL. -OM5 4, 763. .0 ... -76 



o 

O O 

to n 

fD 


O 

^ - 
D 










TABLE /X _ FOUP/EF COEFF/C/SHTS of the 

FLAP SEFDJNG STRESS FF 0,45 R . {TRACE 19 J 


(^Vo lu<LS f'rt k<zcto bars J 

® (z) 1 @T® 1 i.a 


_825_ 
IFF. 
. X S 3 .. 


® I ® 


r, <T, 


I. 64- . 0.0.254 \ 6 AF2>\ 4.42.1 .. 2F8-. -o.SG 7 
i,46_. .^jSS.Lj!?, 2.251 0.224.. 2,40. .-.Q..775 

J. 37 - -.0,547. 0.0866 2.24 ...- /..<?€ 

X^S . .. 0_X ?& ...^QJIZZ ~Q., VZ5 2.33 -1.42 

ISA . . d 4 70 .^ 0.02 1 9. D J 96. - XM4.U Zu50-i jflJ 


(1Z @ 14 


HORN- fUiQL 
NASR &£> 


.-1.27 Q-641 . 0.404 

-1.79.0.385 0 412 

- 1 .36 ... 6,468 .. 0.404 

- 7. 06 0.595 1 0.404. 


A.40t 





o o 

n 

a> 

a 

X 





TABLE IX, (continued). TOUR/ER COERT/ C/ EATS OP THE 

FLAP &EHD/HG STRESS AT 0.45 R _ (TRACE (?) 


© ® T® I © 


RUM P.T) 


18. 18 

ld.lt.. 


?. 52 AJO_.—0^33- 

.. 7 .75] 0, £35 

_ 732- 4-Q1 . tf.,323. 
-14-7- f 335 Q . 6<24 

—7M8R. 1-.43 - 4,543 

73AR LI RE. o..?4;? 

.JtJR—LRM -.0.339 
8.025 L2R | 

Xu244_flj4£3L 

_._ 7 _ 2 £. 3 © Oi— 0391 . 


\Ja(ua.s in fuzctobars ) 

6) ! (7. F (O'; I (9 s 


,9 10 .11 


0333 

0. t£S. 

0 .. 

0:122 

Q.J33.. 


13.209 



-0165 

0.165 

0.233 

6. 301 
A, .431 
-JL13.4- 
-33215. 
.-5.20.2 
Cl392 

L1A... 

..... 1.29 


2.12 

212 


~ o Add. 
~ 1. 10 

-2.61 


1.80. - P.720 
0.973- 0151 - 
. (L.dJR..=JL69Q— 
..(LRU- 013 3— 
1.36 - 0 41 J - 

.. I15-.l_2.51 


■ Z.23.Q.3]_Sl_ 

- 1.76 .. 0 329 

117 . t 64 

- 1.894 0-89S 

-0.708 . 1.2 951 

1.13 .3,964 

.-LS5__L2eL 

= 2.25 .. 3,182- 
^2-36. .^DAOL. 


0,4 Q4 
0.404 
0.402 
0.405 
0. 402 
-0.Aa.4-. 
Q AM 
0A-3a 
Cu433 
JL.43.0. 


i13 N !4 

HARM. AM (PL 


HASP G.D 




HSmhSSESI 

mmvrmwm 
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FOL/R/ER COEFF/C/EN73 OF THE JET FLRF> OF FCE QT/OT/ 

A F TER THE RHR SE CORRE C T/O H ^ 



GIRAVIONS 
DO RAND 
















FOVG/£& <Zo&/=-^/<C./£/V7l$ OZ=* 7~/-/E /=7L A A 3£HO< MG ST'/R^. S~S 
QT O f 4SR , AA'TGR T&G A&A3E COR&£ C.TZO/Y 

«Wc*</ = «■ c<r-AVJ 
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TABLE. XU! 


Doc' DH.20U O.E5 


Page,. . . 72 


/?<V/V 

- 

d<z<gr<3i<zs 

Crror 

°/o 

STRESS RSOOC.T/OA 

Rg-oL <zas>7 
% 

Optf/77Ct( y 

carv^.- 

G'CvP<z- 

Zof<La( C<0/77 
C fi ' tlfpIL 

% <75 

- 10 

5.6 

- 16 

24 

26 

o 

1 

- 10 

6. 


23 

27 

9-05 

- 10 

7.5 

- 76 

21 

25 

9.06 

- 70 

5.5 

-17 

36 

66 

12.10 

- 10 

3.9 

- 9 

14 

24 

12 -if 

- 10 

6.e 

- 11 

11 

IS 

12-12 

~ 10 

3,9 

- 61 

28 

36 

12 .13 

- 10 

4.2 

- 70 

32 

45 

14.10 

- 10 

99 

_ 26 

16 

27 

14 - 11 

- 10 

1.6 

_ <30 

33 

34 

14.12 

- 10 

5. 

-754 

42 

54 

M . 13 

- 10 

5.1 

-190 

43 

59 

16.06 

.10 

4.7 

- 4 

32 

36 

16.09 

- 10 

6.3 

42 

40 

43 

16. 10 

- 10 

10. 

41 

45 

47 

is^io 

- 10 

6. 

- 6 

27 

34 

16.11 

. 10 

4.9 

- 2 

26 

34 

16.12 

_ 70 

6 

_ 25 

34 

37 

19.08 

- 10 

7.1 

0 

23 

29 

19.09 

_ 

7- 

13 

14 

21 

19„ 10 

_ 10 

6.7 

S 

26 

28 

f?. If 

- /o 

8.9 

12 

42 

46 

9. 07 

- 72 

6 . 9 

- 5 

14 

21 

9 10 

_ 72 

7.6 

- 34 

26 

36 

13. 14 

- 75 

&* 6 

- 20 

16 

20 

13. 75 

- 75 

6.7 

- 69 

10 

24 

13.16 

- IS 

£ 

- 92 

3 

39 

13-17 

- 75 

S.3 

_ 93 

3 

42 

76.12 

- 75 

9. 

32 

25 

43 

16 - 13 

_ 75 

10. 

25 

27 

49 

9 .07 

- 72 

6<9 

— S 

14 

21 

9 - 10 

_ 72 

7.6 

34 

26 

36 

tQt/<zracr<z& 


6 < *9 


25 

36 


TABLE A'///. CO ARE LA T/O/7 A/YALVS/S O/Y SO RC//VS 
R/X SO vS Tt CAT C O AO/ T/O AS 


/“ = Oft ; 


/ -fi.*s2SO n/=>./7? 


’v-- l5 - Av 


j D 005 GtN. 


& - 


? 
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TABLE. XV 


Doc' OH.ZOttO .BS 


A O' A/ 


9-03 

9_o4 

9-05 

9.06 
12.10 

12. .11 

12.72 

12.13 
f4. 70 
74. 11 
74 J2 

14.13 

16.08 

16.09 

76. 10 
18 JO 
16.11 

1Q.12 

19.08 

19.09 
19 - 10 
19. 11 
/3J4 
13 J5 
13 JO 
13 J? 
J6J2 

76.73 

9.07 
9.70 


GfegV 


‘nz<is 


_ 10 
- 10 

- 7o 
_ 1o 

- 10 
_ 10 
- 10 
- 10 
_ 10 
- 10 
- 10 
_ 10 
- 10 

10 

- 10 
_ 10 
- 10 
- 10 
_ 10 
_ to 
_ 10 
_ 10 

- /s 

- 15 
_ 75 

- 15 

- 15 

- 75 
_ 72 

- 72 


Error 


12 J 
139 
12.6 
12.6 

4.9 

7.6 

13.5 

10.6 

6,2 

6.3 

5.5 

<5.8 

/4-2 

5.2 

34 

8 . 

13. 

10 ,? 

9.6 

16 . 

76 

7-1 

4.5 

4.6 
8.5 
6 

6.3 

10.4 


STRESS 4E0OCT/O/Y 


H<za( car? 
% 

8.7 

_ 7 

- 27 

- 27 
_ 24 

- 2/ 

- 45 

- 45 

- 26 
_ 60 
- 728 
_ >73 

3 

43 

39 

-5 

- 7 
_ IS 

-22 

- 17 

l 

9 

- 13 

~ 76 

- 176 

- 121 

27 

24 

- 7 
_ 23 


Optimal 

‘8%i 


U<za/ CO/77 




TABLE XV. CORRELAT/OH AHALVS/S OH 30 AC/A/S 
F/XFO FLIGHT COHD/T/O/yS 


yU = 0.4 j 


8 - 5° 

0.7 ~ 5 


SL = 260 r.p.no 





TABLE XV ( - FOUR/FF COE FF( C/E MTS 

OF THE VERT/CFL B# 09 MCE FFMS AMD RESULT# MT F% 


(5.i Lzft ott ; 3.2 Right aft j 5-3 Forward ; F£ =5-1 + S.Z Y S~3j 







= s° 


JU = 0.4 


& 


c.7f> 


TABLE XV ( - EOUR/ER COE EE/ C/EHTS 

OE TEE VEEr/CEL BEL/P/VOE ARMS E/VO R&d/JCTEET EZ . ('Continued J 

C 5-1 Lc.pt aPt ; 5-2 Right aPt j 5.3 Tor ward ; FZ =5-1 +5-? +5-3) 


-T= i Ci ) \ 

C 3 ' _ 

© 

© 

Run, Pt&ALi/A j 

F 

o 

r. 

j 

i da// 

* i 

- - - • - -* 


/3 jy ' 5.7 ; 

696 

i- 



'-” 4 - 


14 A3 



© 


I3jUL 


F z 


da H 
-135 A 

-131 A 
301 
340. 

^455 
- 143 

5-33.3. 

138.3 


^494 


^443 


301 


^.603. 


E ‘^V 

cz 


r 

z 


da 0/ 

-19 A 
-125.3 
- 124 A 
-328 A 
296 
LQjLA2 
33.2$, 
A31A$ 


8 


^3 




^5 


r 32Pl5\2£ 5.3 
.-r AQE -88.26 
334 - 89 . 4 
'243ji 2835 


23.45 


231 


65.6 


rAQA 


+ 

! 

~1 — 

4 - 


-t- 

4 




,1 0 




11 


E' 

4 


[ da/ Y ' da 19 


\ 141 

J 126.2 

| 83 .$ 
i 356 , 7 
1 275 


4 ? 


91.1 

S7 

-no. z 

373 

-725.5 

260.2 . L 1063 | 

\- 3U3.± 28l_.z\ 

]=■ 3.23 .\~A43A- 
i. 1673\-?26.3\ 
i 259 j- ft. 2 $ 
^2Q4A?J&L&i. 
„142„3\- 3983k... 

-AA?5l 5-88 | 

1 . 9 A. 2 \ 20.5 j 

- to A. 6 \- 202 .$ | _ 

.rjQZA. \-l76 A 1 




.1 3 


4- 


14 il 


“w! 


4 [• 


o 

o 

7^ 

> 

z 

o 


Q 

> 

< 

o 


co 
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TfiBLE XV III . VALUE OFIOOT FOR VIBRATORY FORCES 

Cf IF TORS , cf /fi DECREES ) 


FfxEb flight corto/noMS 
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table: xtx 


Doc' -D-tf, 20-0. D-£.5. 


Page. SQ 


RUN 

°<5 

ERROR 

% 

VIBRATORY FORCE RF.OUC.rjOH \ 

Root cam 
% 

optimal com 

B ’typo. Y. 

fdto&l cam 
c 3 ’tXfput. y> 

9-6 

-70 

0.3 

-26 

- 5 

100 

9. 10 

- 72 

0.2. 

29 

35 

loo 

12.11 

- 70 

0.1 

1 

3& 

100 

12.13 

- 70 

0.1 

-S3 

26 

100 

13. If 

- 7-5 

0.2 

- IE 

22 

100 

14. 13 

~ to 

0.1 

- 99 

39 

100 

1C. a 

_ 70 

1.9 

-7 

50 

100 

1C JO 

_ 70 

0.2 

- 23 

SI 

loo 

1C. 12 

- 75 

0.3 

11 

72 

100 

79.8 

- /O 

0.4 

5 

40 

loo 

11.11 

- to 

0.2 

-20 

67 

wo 

IS JO 

_ 70 

1.9 

-to 

50 

TOO 


TABLE XIX. CORRELATION ANALYSIS Off 72 Ru/YS FOR 

VIBRATORY FORCES - F/XEO ST/CF CO/YD/T/ONS , 

M * °-4 ; e C ' 7 « ; -n. = 250 r.R.rn 



GD.005 6£N. 


LAy-ivo^ 








7~fl&LE. XX _ CORRELRT/O/Y /?/Y RLYStS OSY72 EC/O/S 

roR IS/&R&TORV RORCES 

E/XED EL/CXT C0/Y0/T/0/Y2, 

o.4 j e o y =■ S~ ; &*= 2 SO r.p.m 


G D 005 GEN. 






G D 005 GEN, RHOTOSAy.^ 















TABUS XX// _ £ XA MPLS OF THE 


STRESSES 


FOR RUN NUMBER 14.13 


PROGRAM OUTPUTS . ( F/RST SHEET > 


ALPHAS* -10.0 


■Do c. b PH.20ttD.E{ 
Ra-crg _• Q3 


FOURIER COEFFICIENTS FOR STRESSES 


optimal 


COMPUTED 


MEASURED 


COMP.- MEAS. 


0.806E 01 
0.973E 00 ■ 
0.146E 00 
0.661E 00 
0. 434E-01 
0.147E CO 
■0.322E 00 
0.315E-01 
0.910E 00 


0.774E 01 
0.875E 00 
-0.219E 00 
-0.565E 00 
-0.103E 01 
0.373E 01 
-0.555E 01 
-0.787E 00 
0.310E 01 


0.775g 01 
0.796E 00 
■0. 600E- i 02 
•0.801E 00 
•0.101E 01 
0.375E 01 
-0.591E 01 
•0.105E 01 
0.300E 01 


-0.1106—01 
0.787E— 01 
-0.213E 00 
0.236E 00 
-0.229E-01 
-0. 162 E "'01 
0.356E 00 
0.263E 00 
0.963E-01 


****** #****££ ******** ******* **************************** 

* CORRELATION * 0.9974 QUADRATIC ERROR * 0.313E 00 * 

* - RELATIVE ERROR = 5.1/100 4 

******************************************************** 


STRESSES 


MAXIMUM 
FOR PS I = 


MINIMUM 
FOR PSI * 


COMPUTED 


17.25 HECTOBARS 
110. DEGREES 


-2.79 HECT08ARS 
160. DEGREES 


MEASURED 


17.71 HECTOBARS 
110. DEGREES 


-3.16 HECTOBARS 
165. DEGREES 


OPTIMAL 




10.32 HECTOBARS 
15. DEGREES 


6.19 HECTOBARS 
250. DEGREES 


PEAK-TO-PEAK 


20.04 HECTOBARS 


20.87 HECTOBARS 


4.13 HECTOBARS 


RELATIVE DISTANCE 
TO IDEAL CAM 


STRESSES 

REDUCTION 


STRESSES 

PEAK-TO-PEAK 


NO CAM 
REAL CAM 
OPTIMAL CAM 
IDEAL CAM 


1.000 

2.337 

0.572 

0.0 


0.0 

-1.901 

0.426 

0.593 


7. 194 
20.872 
4.126 
2.929 


FLAP OEFLECTION FOR OPTIMAL CAM 


MAX * ' '38.3 DEGREES 

FOR 

PSI * 315.2 DEGREE S 


MIN = 


8.4 OEGREES 


PSI = 100.1 DEGREES 



RUN 14.13 


TfiBLE XX/// 


example: oe tee program outputs 

-SWf 

(SECONO <SE££.T ) 


COMPARISON BETWEEN OPTIMAL (.), COMPUTED (*)» ANO MEASURED (♦) VALUES 


-0.1776 02 


0.177E 02 


I * 
I*+ 


* I 
* I 


«■* . 


I ** . 

I * 


♦ * 


• * t 


. * 
. ♦* 


OPTIMAL 
0.9886 01 
0.103E 02 
0.103E 02 
0.980E 01 
0.899E 01 
0.810E 01 
0.743E 01 
0.720E 01 
0.74 IE 01 
0.790E 01 
0.836E 01 
0.852E 01 
0.825E 01 
0.764E 01 
0.694E 01 
0.646E 01 
0.643E 01 
0.6896 01 
0.764E 01 
0.836E 01 
0.874E 01 
0. 86 IE 01 
0.802E 01 
0.720E 01 
0.650E 01 
0.619E 01 
0. 63 BE 01 
0.697E 01' 
0.771E 01 
0.B34E 01 
0.868E 01 
0. 874E 01 
0.865E 01 
0.865E 01 
0.887E 01 
0.933E 01 


COMPUTED 
0* HOE 02 
0.952E 01 
0.7366 01 
0.473E 01 
0.227E 01 
0.884E 0(1 
0.135E 01 
0.396E 01 
0.820E 01 
0.1296 02 
0.163E 02 
0.173E 02 
0.151E 02 
0.104E 02 
0.458E 01 
-0.358E 00 
-0.2796 01 
-0.194E 01 
0.178E 01 
0.6966 01 
0.118E 02 
0.145E 02 
0.146E 02 
0.1216 02 
0.833E 01 
0.4696 01 
0.2446 01 
0.218E 01 
0.370E 01 
0.624E 01 
0.8886 01 
0.109E 02 
0.1216 02 
0.1256 02 
0.124E 02 
0.1196 02 


MEASURED 
0.1046 02 
0.8856 01 
0.6766 01 
0.437? 01 
0.224? 01 
0.116E 01 
0.185? 01 
0.455? 01 
0.880E 01 
0.134? 02 
0.168? 02 
0.1776 02 
0.155? * 02 
0.1076 02 
0.471? 01 
0.451? 00 
•0.3095 01 
•0.238E 01 
0.135? 01 
0.670E 01 
0.118? 02 
0.1486 02 
0.1506 02 
0.1265 02 
0.856? 01 
0.460? 01 
0.2056 01 
0.160? 01 
0.312? 01, 
0.5866 01 
0*880: 01 
O.lll: 02 
0.1245 02 
0.128? 02 
0.124? 02 
0.1165 02 


giravions 

DORAND 






































FOLDOUT FRAME 


F(G-7. \Z/)Rt AT/O W OF L/FT COEFF/C/EfiT W/TH JET MO ME ft TOM COE.EE/c:/f/yT 



iffnii] 























































FOLDOUT FRAME 


FOLDOUT FRAME 










































FOLDOUT FRAME I 















































































FOLDOUT FRAME 


GIRAVIONS 

DORAND 


FOLDOUT 


F/G. C - \/F R/AT/Ofi OF UFT COEFF/ C/EriT IA//FH PRORULS/VE FORCE COERE/CtBtfT 





































foldqut frame | 

GIRAVIONS 

DORAND 


FfG. f ~ vppm r/o/y op l/pt coppp/c/kstr ^v / rH propuls/ye force c.OEPptc/&tf7~. 






























EOLDOUT \ 


FOLDOOT ErtAMiS^L> 































FOLDOUT FRAMeX- 
































FOLDOUT FRAME \ j ; H OLDOUT FRAMEg^ 












































FQLDOUT FRAME 


GIRAVIONS 

DORAND 


F/G. // . VFFfAT/Ort OF L/FT COSFFIC fBm 


FOLDOUT FRAME JX* 



























FOLDOvJi' m I 


giravions 

DORAND 


J^LDOUT 


F/G. 72 _ VARMT/ON OF L/FT COEfF/C/ErtT M//7V/ JET MOME/iTL/tif COEFF/C/EJiT \ 











































hol dout frame | 

GIRAVIONS 

DORAND 


FOLDOUT FRAME?'- 


F/GJ3. __ VAR/ A 7/ OH OF L/FT CQEFF/C/k NT W/TH JET TiOHEHTUH COE FFf C/£HT 






























iuuJUU'i ilJcuys^. f 


giravions 

DORAND 


r / G . /<- l / tf / Z / rtr / O / y £?/=• LJ£T CO £ F ' f T / C /£ 


fqldqut frame^- 













































FOLDOUT FHAMfi J 











































































FOLDOUT FRAME A 





























FO IiDOUT Fkiuvin. 
GIRAVIONS 


DORAND 

























































47 200 














































47 200 













47 200 



















001 Iv 








47 200 










47 200 



GIRAVIONS voeatt.zoii£LEs 












47 200 









































GIRAVIONS F/G. 3& . /PSDOC Tt ON OF' | Doc 'O/tSpllOMS 

DORAND UtBRFTORY FOR CCS fpogT" ~1Z1 " 



47 200 















47 200 



GIRAVIONS Doc '.oMeonc-.ES 

DORAND Page 123 






47 200 



GIRAVIONS U ' DH.SOll D~ ES 

DORAND I Poae 72 . 4 - ” 



























47 200 













GIRAVIONS STRESS REDUCTION OBTAINED | DocLaH.gQHD. £5 
DORAND WITH THE MULT/CVCLfC CAN. Pngfl ^7 ^ 



47 200 












GIRAVIONS REDUCTION OBTAINED | Doc’JXfcLgQll O .E~5- 

DORAND WITH THE MULT/CYCl/C CAM. 1 Png* !£& 



47200 




















GIRAVIONS I >//&/?& non REOucr/ori oa ta/meo I nor 1 r>u povm. F_. 5 . 
DORAND \wfTH the mult/ cy cue cr/y. Pnge j 2 9 ~~ 





















































GIRAVIONS Vi BRAT /ON RBO/JCT/ON OBTAINED | Doc ' _DH^atU2+£5 
DORAND IA//TH TM£ MOLT/CYCE./C CAM. 




m. 




47 200 



















periodic. 

var/cr&on 



INPUT 

/t 

1 



tiara nna.tr ic systa/n 


Lincuxr 

s 

< 8 > 


G(co) 

flap da. f faction 

r 




oc 


Aano dcj no-mic a/fecfs 


Rotor d-t/nornics 



F/G.- 4 ?- S/MFL/F/ED MODEL OF TRE ROTOR 


OUTPUT 


FOR MULT/CYCLfC EFFECTS EVALUAT/OM ^ 






47 200 




























GIRAVIONS 

DORAND 


Doc'. DH. 20UD-.&S 

Page....... 135 

F/G .SO 


<r | 

h. bar 



m<2_<3sure.cf 

Corr\pota.a[ 


F/G. 50 _ COMPARISON BETWEEN MEASURED AND 

computed stress for run i6.oe showing 


THE PHASE SH/FT. 




47 200 





















47 200 

















47200 







GIR AVIONS Hz S4J£HStvrry or t»£ stress I Doc , D 

A k t nv R£DUCT(On TO THE «S/Tf/UT£RY &£T l 

DORAN D week a CSM rt/D rrs /osrl cm. 

• i fixed stick cond/tioiys , 


► t [ ’ 

L:J i 

j M * 

ijll 

JJJi 

ilii 

« i \ \ 


47200 













































47 200 



















GIRAVIONS Fl&59 - cohw™" eerwecr-f I Doc ._ D _ H . 2C ,, ( . D . S j 1 

nnD A k i r\ optimal crms for Simula t/ot/s 1 
DORAND (Cr ) ft no FOR VfBRfl TOR Y FORCES . 



■! 

usmiumi 



47 200 



































47200 













GIRAVIONS Doc’.Qti.gfl 

DO RAND , Page„ J 

































47 200 



GIRAVIONS | DocZ>H_SQll Ll 

DORAND I Poae 







47 200 
























